ABSTRACT
Outline of Grants-in-Aid for Scienti?c Research

History and budget growth
The system of Grants-in-Aid for Scientific Research from the Ministry of Education, Culture, Sports, Science and Technology (MEXT) is one of the oldest funding systems for researchers belonging to universities and institutes in Japan. The fund is allotted to individual researchers by peer review of their applications for research projects.
The origin of the Grants-in-Aid for Scientific Research subsidy goes back to 1918. Successive budget increases led to it funds exceeding 1 billion yen in fiscal year (FY) 1955, even after the negative influence of the Second World War was accounted for. In FY 1965, the three related budgets were combined into the present day "Grants-in-Aid for Scientific Research". The twostep examination began in FY 1968. According to both the report of the Science Council in 1992 and the science and technological Basic Law of 1995, the budget exceeded 100 billion yen in FY 1996. 
System improvement
The system of Grants-in-Aid for Scientific Research (Grants-in-Aid) must continuously improve if it is to meet the needs of society and strengthen the research base of our country. The Council for Science and Tech- Table 2 Changes to the system of Grants-in-Aid after FY 1994.
nology of MEXT has attempted to revise the Grants-inAid system. Table 2 shows the changes that were made after FY 1994.
In FY 1999, some functions of the Grants-in-Aid program were transferred from former Monbusho (now MEXT) to the Japan Society for the Promotion of Science (JSPS). Tables 3 (a) and (b) list the research categories and their descriptions for FY 2004. The history and changes to the Grants-in-Aid system are detailed in the commentary of the Grants-in-Aid for Scientific Research. [2] 2 Research activity based on Grantsin-Aid
The number of Grants-in-Aid awards can be thought to be equivalent to the number of Research Active Staff (RAS) of a British university, because academic researchers individually apply for Grants-in-Aid without mentioning their organizations. Therefore, we consider a Japanese university in which a large number of researchers are awarded Grants-in-Aid to be an organization that has many active researchers, in the same sense as "RAS". The number of grant-holding researchers by field can be thought of as showing the degree of research activity in a particular field in that university.
A similar subsidy system to the one described above was established with the Grants-in-Aid in 1968. The field classification under which the researchers apply for awards has been continuously revised in accordance with the trends of the various research fields. Notably though, the classification for the Grants-in-Aid application has changed a great deal since FY 2003, in response to the reply of the Council for Science and Technology of MEXT.
[4] Therefore, it seems to be important to compare data before the change in the system (FY 1998 (FY -2002 ) and data after the change (FY 2003) in order to check the effectiveness of the current Grantsin-Aid system.
Databases of Grants-in-Aid for Scientific Research
The official handbook [1] published each October by MEXT describes research subjects, budgets, etc., of Grants-in-Aid recipients. The National Institute of Informatics (NII) provides the "KAKEN" database (a service for disclosing the deliverables of grants-in-aid for scientific research) [5] as part of its "GiNii" platform.
We analyzed KAKEN database entries from FY 1998 to FY 2002 and in FY 2003.
We paid attention to the two points below when we looked at the number of subjects as a measure of research activity at a university.
(1) The applicant of the research subject is an individual or representative of a research group. The researchers do not have to be in the research organization that the research representative belongs to. (2) There is a tendency for a researcher who belongs to a large organization, especially a large university to become a research representative because the Grants-inAid application needs extensive accounting, documentation, preparations, etc. The budget began to be distributed preponderantly as a competitive research fund to promote science and technology with priority on graduate schools in 1991. Table 1 shows the Grants-in-Aid yearly budget and its rate of change. Although the budget has increased, the rate seems to have slowed since Table 4 shows the number of research subjects, and corresponding budget allotments from FY 1988 to FY 2002 by grant type and by research area. Fig. 1 shows the percentage of grants based on the number of awards as broken down by research area from FY 1998 to FY 2002. This figure shows that the field of medicine accounts for the largest part of the fund. Table 4 Number of Grants and their budgets by grants type and research area (FY 1998 (FY -2002 . 
Analysis of individual research areas, JSPS fellows and large-scale and huge research projects
Next, we show the results of individually analyzing six composite domains of (1) law, economics, arts and humanities and education, (2) science, engineering and agriculture, (3) medical science, dentistry, pharmacy and nursing, (4) interdisciplinary studies, (5) Grantsin-Aid for JSPS Fellows and (6) Large-scale Project Funds. The tables and figures of the analysis show that national and large private universities play the most important role, but some smaller universities also take large.
Although the details can't be discussed for reason of space, the reader can see that the number of Grantsin-Aid awarded per field reflects the degree of research activity in the fields that the university especially focuses on. The detailed breakdowns are available in the technical report of the National Institute of Informatics (NII). [6] - [16] The research field classification table that includes the top and second level research areas for application in FY 2002 is shown in Appendix 1.
(1) Law, Economics, Arts/Humanities, and Education Table 5 shows the top 50 organizations that grantholding researchers belong to. The first columns of the table show breakdowns for the area composed of law, economics, arts/humanities. The other columns list data individually for law, economics, arts/humanities, and the area composed of psychology, sociology, education, and cultural anthropology subfields belonging to arts/humanities classification. The last area is selected in order to measure an activity of faculty of education in the Japanese universities. On the whole, the table shows that the large national universities (the former imperial universities under the old system of higher education) are generally ranked higher in every field, but certain private universities are also well represented. The research characteristics of universities and institutes are clearly revealed in the categories of law, economics, arts/humanities, and education. Figs. 2 and 3 show the budget and the percentages of number of subjects included in arts/humanities and social sciences (law and economics).
(2) Science, Engineering and Agriculture Science and engineering in Japan have been extensively supported by this system, and the importance of the system to these areas is increasing. This report clarifies the roles of individual universities in each research field of science, engineering, and agriculture. Table 6 shows the top 50 organizations that grantholding researchers belong to. The table lists totals for science, engineering, and agriculture, as well as science and engineering together.
On the whole, the large national universities that were imperial universities under the old system of higher education are generally ranked higher in every field, but some private universities are well represented. The research characteristics of universities and institutes are clearly revealed in the science, engineering, Table 5 Top 50 organizations receiving grants for research in law, economics, arts/humanities and education related area (psychology/ sociology/ education/ cultural anthropology) (in thousands of yen). Table 6 Top 50 organizations receiving grants for research in science, engineering and agriculture (in thousands of yen). and agriculture categories. Fig. 4 shows changes in the number of subjects funded in science, engineering, and agriculture over FY 1998-2002. Each area has shown a little growth in number of subjects funded during this period. (3) Medical Science, Dentistry, Pharmacy and Nursing These research fields develop medical treatments and promote the welfare of the Japanese people. Their importance is thus reflected in the large number of awards of Grants-in-Aid for medical science, dentistry, pharmacy and nursing. In fact, their share is 34% of all funded research subjects. The large share is especially evident in comparison with the shares of science, engineering, and agriculture. Note that the detailed clas- sification code of MEXT of the medical domain consists of nine subfields: physiology, pathology, social medicine, internal medicine, surgery, dentistry, pharmacy, medicine in general, and nursing science. Here, we reclassified these nine subfields into five fields: (A) basic medicine [physiology and pathology], (B) clinical medicine [internal medicine, surgery, and medicine in general], (C) dentistry, (D) pharmacy and (E) social medicine and nursing, after considering the present situations of medical departments in Japanese universities. Fig. 5 shows changes in the number of subjects in the five fields over FY 1998-2002. Each field has had a little growth during this period. Fig. 6 also shows changes in the amount of funding for each field. Table 7 shows the top 50 organizations that researchers belong to. The table shows the breakdown for the overall research field of medicine and for individual areas of physiology, pathology, internal medicine, surgery, and medicine in general ((A) plus (B)); dentistry (C), pharmacy (D); and social medicine and nursing (E).
On the whole, although the former imperial universities were generally ranked higher in every field, the general aspect of this ranking is completely different from those of the previous two rankings. Many private and medical universities are in the middle in the top 50. The research characteristics of universities and institutes are clearly revealed in the categorization of medical science, dentistry, pharmacy, and nursing.
(4) Interdisciplinary Studies
This area includes interdisciplinary studies, general studies, and new research fields that are difficult to include in the traditional disciplines. The ranking of these fields indicates the research activities of interdisciplinary and new fields. Fig. 7 shows the changes in the number of subjects funded in interdisciplinary and general areas, and projects with limited periods. Fig. 8 shows the oportion of funded subjects broken down by individual interdisciplinary area of study.
The national and large private universities are well represented, as are some smaller universities. Table 8 shows the top 50 and 30 organizations to which funded researchers belong to in the interdisciplinary and general area classification.
The research characteristics of universities and institutes are clearly revealed in the individual research areas.
(5) JSPS Fellows
The Japan Society for the Promotion of Science (JSPS) has a special fellowship system to educate young researchers. The Grants-in-Aid are allotted to JSPS fellows to encourage research. Therefore, the number of funded subjects corresponds to the number of young researchers at each university and also to the degree that each university educates young researchers. Fig. 9 shows the proportion of number of funded subjects of Grants-in-Aid for JSPS fellows broken down by research field in FY 2002. Table 7 Top 50 organizations receiving grants for research in medicine, dentistry, pharmacy and social medicine/nursing (in thousand of yen). 10 shows the number of funded subjects for JSPS fellows per organization. This figure shows that the University of Tokyo has the predominant number of funded subjects, and Kyoto University is has the second largest. There is a large difference between the top group consisting of the former imperial universities and the Tokyo Institute of Technology and lower ranked organizations starting with Tsukuba University, Waseda University and Keio University. This figure shows the importance of the old imperial universities in training the researchers of our country. Since the project leaders of these research projects mostly belong to large national universities, many special research grants are allotted to the researchers in large national universities. In addition, large private universities are well represented, and some smaller universities are also highly ranked. Fig. 11 shows the proportion of total budget broken down according to the above-stated research categories for FY 2001.
In the case of Scientific Research on Priority Areas, as shown in Fig. 12 , large national universities such as the University of Tokyo and Kyoto University occupy the top ranks. However, certain research institutes or graduate school universities, for example, Okazaki National Research Institutes, the Institute of Physical and Chemical Research and Nara Institute of Science and Technology are ranked higher in this category than they are in the general category of Scientific Research of Grants-in-Aid.
The Specially Promoted Research is for research regarded as likely to bring outstanding results and high evaluations at the international level. The funds for a research subject of this category are usually about 500 million yen. Fig. 13 shows the number of awarded subjects for each organization from FY 1998 to 2002. The University of Tokyo and Kyoto University have especially large numbers of funded subjects. In contrast, universities below the tenth rank are hardly represented. The number of subjects funded in this category is not proportional to the scale of the organization. It is obvious that the subjects in this category are awarded according to the individual researcher's achievement. The table was changed from nine areas, which consist of seven traditional fields (literature, law, economics, science, engineering, agriculture and medical science) and interdisciplinary and general areas together, to four research areas of general / complex new areas, humanities and social science, science and engineering, and biosciences. The sub-areas increased from 243 to 278, meanwhile the grant categories and budget by category were left almost unchanged. The classification table for application in FY 2003 is shown in Appendix 2.
Using the database for FY 2003, the research projects that are designated a "continuation" from FY 2002 were extracted from the grant category (including Scientific Research, Grants-in-Aid for Young Scientists, and Exploratory Research) to which the application work fields are given. Fig. 14 shows the relationship between the situations before and after the field classification change based on number of "continuation" re- search projects. It shows the differences of the field classification in each area. Fig. 15 shows the percentage of projects awarded in FY 2003 broken down by top class fields (outer) and specific area(inner).
Analysis of individual research areas (1) Humanities and Social Sciences
In the humanities and social sciences, one of the major revisions was in the humanities classification. The fields of psychology and pedagogy (education) were shifted from the arts and humanities to the social sciences. Linguistics became a subfield in the humanities. Fig. 16 shows the number of funded projects broken down by subject in the humanities and social sciences in FY 2003.
(2) Sciences and Engineering
In science and engineering, one of the major revisions was in the sciences category. The classification "Biology" was changed to "Biosciences", "Chemistry" was identified as its own field, and "Applied Chemistry" and "Materials Science" became part of "Engineering". science, dentistry, and pharmacy. The medical science category comprises basic medicine, internal medicine, and surgery. 31% of the total fund, which is the largest portion of the research budget, was allocated to the medical, dental, and pharmaceutical fields. The total number of funded subjects in FY 2003 was tallied for each university and institute for new research fields and compared with the totals of 1998-2002 that were reported in the previous section and in NII Technical Reports. The results for the total number and amount of funds distributed by organization are also shown in the NII Technical Report. For more details, please refer to the NII Technical Report and related books. [6] - [18] 
